




Heat balance of the paved surfaces at summer 
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f =Ew-0.5 (Ta-Tw) P/755 
Tw<Oの場合





Rn=H+LE+G (1) Ew: Tw [OCJにおける水の飽和水蒸気圧 [m
Rn:地表面における正味放射量 [W/nfJ mHgJ 














圧Pは760mmHgとした。また.EwとEiは温度と飽和 V 風速 [m/s]
水蒸気圧の関係から次の近似式を求めて算出した。 ここでの風速Vは地上2.4mの値で前後 1時間で平均
Ew=0.0006Tw' +0.0244Tw' + 1.419Tw' 化した値を用いた。上記の方法で求めた顕熱流東日を，
+44.4122Tw+61O.781 (7) それぞれ前後1時間で平均化し.0時から24時まで l時











H=acv (θ-Ta) [kcal/rrfh] 
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Time Rin Rout Rn H LE G 
0:00 0.0000 43.5545 -43.5545 -3.6571 0.0000 -39.8974 
1:00 0.0000 44.1349 -44.1349 -3.8296 0.0000 -40.3053 
2:00 0.0000 44.6566 -44.6566 -3.4882 0.0000 -411683 
3:00 0.0000 44.8833 -44.8833 -3.0564 0.0000 -41.8269 
4:00 0.0000 44.8801 -44.8801 2.7003 0.3863 42.5661 
5:00 2.6857 44.5345 -41.84関 -2.7804 0.7726 -39.8410 
6:00 17.8857 43.6144 -25.7287 -3.5427 2.1629 -24.3489 
7:00 86.1714 42.8945 43.2769 -4.5541 3.1643 44.6667 
8・00 266.0000 46.5860 219.4140 0.5537 6.4713 212.3890 
9:00 440.4570 56.邸96 383.6180 12.7685 8.7659 362.0830 
10:00 540.8570 69.8761 470.9810 26.3375 9.2915 485.3520 
1・00 563.7140 79.4610 484.2530 37.2006 7.5204 439.5320 
12・00 561.0860 84.3470 476.7390 45.5650 4.8323 426.3410 
13:00 576.8570 87.3280 489.5290 52.3149 3.9104 433.3040 
14:00 511.7710 87.9755 423.7960 54.2982 2.2240 367.2740 
15:00 389.8860 81.5135 308.3720 46.3391 1.4574 260.5760 
16:00 250.2860 71.2410 179.0450 33.9206 1.2279 143.8960 
17:00 125.0290 63.0866 61.9419 22.5987 1.7669 37.5763 
18:00 35.0286 55.9559 -20.9274 11.0871 1.5381 -33.5526 
19・00 4.5143 50.0991 -45.5848 2.4697 0.7697 -48.8241 
20:00 0.0000 46.4980 -46.4980 -1.3698 0.0000 -45.1282 
21:00 0.0000 44.5702 -44.5702 -3.5534 0.0000 -41.0168 
22:00 0.0000 43.3156 -43.3156 -4.7870 0.0000 -38.5286 
23:00 0.0000 42.8973 -42.8973 -5.0329 0.0000 -37.8644 





































表-2 木レンガの地表面熱収支式各項の日変化 (w/rrl) 
Timc Rin Rout Rn H LE G 
0・00 0.0000 42.8665 -42.8665 -4.5764 0.0000 -38.2902 I 
1 :∞ 0.00∞ 43.6654 -43.6654 -4.4584 O.α)QQ 39.2069 
2:00 0.0000 44.3316 -44.3316 -3.8952 0.0∞o 一40.4364
3:00 。目0000 44.5007 -44.5007 -3.5444 0.0000 -40.9563 
4:00 0.0000 44.4538 -44.4538 -3.2398 1.15朗 -42.3728 
5・00 2.6857 44.6027 -41.9170 -2.6963 2.3179 -41.5386 I 
6:00 17.8857 45.2058 -27.3201 -1.5529 3目3216 -29.0槌9
7:00 86.1714 49.4323 36.7391 3.7396 3.1643 29.8352 
8:00 266.0000 64.7165 201.2830 23.1031 5.3157 172.8650 
9∞ 440.4570 86.2660 354.1910 49.3410 7.6125 297.2380 
10・00 540.8570 105目5580 435.2990 70.4500 8.9076 355.9410 
11:00 563目7140 113.6650 450.0500 79.3369 7.9041 362.8080 
12・∞ 561.0860 114.7300 446.3550 回 1596 4.9857 358.21∞ 
13φ∞ 576.8570 116.1550 460.7020 88.8781 3.0670 3伺.7570
14:00 511.7710 110槌30 401.0880 83.9982 1.1503 315.9400 
15:00 389.8860 96.5497 293.3360 66.3676 1.1506 225.8180 
16:00 250.2860 78.2907 171.9950 43.3692 0.7674 127.8580 
17:00 125.0290 62.2611 62.7675 21.3324 Oお41 41.0510 
18・00 35.0286 50.9996 -15.9711 4.1498 0.0000 -20.1209 
19:00 4.5143 46.1097 -41.5955 -3.l388 0.0000 -38.4567 
20・00 0.00∞ 44.2069 -44.2069 -4.4496 0.00∞ -39.7572 
21:00 0.0000 43.4970 -43.4970 -4.9390 0.00∞ -38.5581 
22:00 0.0000 42.9471 -42.9471 -5.2524 0.0000 -37.6947 
23:00 0.0000 42.8277 -42.8277 -5.1229 0.0000 -37.7048 




































表-3 アスフアルトの地表面熱収支式各項の日変化 (w/nf) 
Time Rin Rout Rn H LE G 
0:00 0.0000 66.7837 -66.7837 27.0476 0.0000 -93.8313 
1:00 0.0000 66.7456 -66.7456 25.6504 0.0000 -92.3960 
2:00 0.0000 66.4536 -66.4536 23.2055 0.0000 -89.6591 
3:∞ O.∞ 65.6326 -65.6326 22.6672 0.0000 -88.2998 
4:00 。∞o 64.8618 -64.8618 22.1022 0.0000 -86.9640 
5:00 2.6857 64.3953 -61.7096 2] .6674 0.0000 -83.3770 I 
6:00 17.8857 64.6185 -46.7328 22.3000 0.0000 -69.0328 
7:00 86.1714 70.777] ]5.3943 30.0602 0.0000 -]4.6659 
8:00 266.0000 95.3653 170.6350 59.7077 0.0∞o 110.9270 
9:00 440.4570 132.1560 308.3010 103.0720 。∞o 205.2290 
10:∞ 540.邸70 166.0190 374.回80 140.0290 0.0∞o 234.8090 
1:∞ 563.7140 183.5910 3加 1230 159.2610 0.00∞ 220.8620 
12:00 56l.0860 19l.7020 369.3830 17l.5070 0.0∞o 197.8760 
13:00 576.8570 198.8060 378.0510 185.9860 0.0000 192.0650 
14:00 51l.7710 192.6960 319.0760 184.7530 0.0000 134.3230 
15・00 389.8860 172.0750 217.810 16l.8030 0.0000 56.0085 
16・00 250.2860 143.4950 106.7900 127.3670 0.0000 -20.5770 
17:∞ 125.0290 116.2690 8.7599 91.8418 0.0∞o 一回 0819
18:∞ 35.0286 95.7250 -60.6965 制.9082 。∞o -125.6050 
19∞ 4.5143 制.7邸3 一朗 2740 49.2948 0.0000 -129.5690 
20∞ 0.0000 78.8814 -78回14 40.4865 0.0000 -119.3回O
21:00 0.0000 75.3638 -75.3638 35.2390 0.0000 -110.6030 
22:00 0.0000 72.6631 一72.6631 31. 7289 0.0000 -104.3920 
23:00 0.0000 70.8391 -70.8391 29.1931 0.0000 -100.0320 
24:00 0.0000 69.9879 -69.9879 27.5380 。∞o -97.5259 
(9 ) 
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図19 線地の地表面温度と各熱流東の日変化
(14) 
北本他:道路舗装材の地表面熱収支 - 97 -
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Summary 
At present the artificial materials used to pavement the surface may be one factor that provokes a heat-island that 
is perceptive in many cities. 
The humidity that could sojourn the neighborhood if the surface were covered with natural materials， are flowing 
quickly into the drain system as consequence of the soil moisture factor of the artificial materials.τnis fact provokes 
the lack of the latent heat flux that on the other hand makes inf1uence to the change of the outskirts environment by 
the heat flux. 
(16) 
北本他:道路舗装材の地表面熱収支 -99-
百1e0同ectiveof the present research is to mぬsurethe heat flux of each material回 alysingthe surface heat balance. 
百1ecomparison between each material makes possible to conclude if the mechanism of the surface heat balance has 
any connection with the heat flux of it one. It rnωns that this objective is to make c1ear if the out-skirts environment 
is influenced by the surface heat balanc浩andby the heat flux of the materials or not. 
Considering the surfaces of cities paved with asphalt and surfaces paved with soil， it is possible to see that the 
existence or not of the latent heat flux provided from the surface heat， are some of the factors responsables for the 
phenomenon of the heat-island. 
According to: the soil heat flux into or out of the surface that is provided from the differences of the heat charac-
teristics; and the existence or not of the latent flux that determine the surface heat; it is possible to determine the 
temperature and the velocity of the heat f1ux of each material. These sensible heat f1ux provoked by the surface 
heat may be considered as a great responsable to the change of the atmospheric temperature. 
About the heat f1ux velocity of the wood bricks， ingeneral view， itmay be evaluated as a intermediary between 
asphalt and other materials. And about the elevation of the atmosphere temperature the wood brick cooling rate 
is the higher of al of them. It means that if the wood bricks are used on the cities surfaces， itsenvironment may 
become bctter. 
(17) 
